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1 Introduction

At TSG RAN #30 (December 2005) the study item "Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN" [1] was approved. The objective of this study item is to analyse the feasibility and merits of potential improvement of MBMS in the Release 7 RAN specifications. It is the intention that the introduction of MBMS based on Release 6 due to these enhancements should not be delayed, and that these improvements should be able to be integrated on top of the Rel6 functionalities smoothly. The study should progress based on the current framework of Release 6 MBMS in backward compatible ways.
This document provides a description summary of the changes required to the specifications.

2 Description of MBMS transmission using HSDPA channels

2.1 Introduction

The data transmission over HSDPA channels has been added in 3GPP Rel-5 to allow more efficient radio resource usage and better user experience. For MBMS transmission using HSDPA channels the advantages of HSDPA transmission can be applied also for MBMS services. This will provide several benefits:

· efficient radio resource usage by efficient data transmission over HS-DSCH
· higher user bitrates
· easier simultaneous reception of MBMS and non-MBMS services
2.2 Study options
We see two possibilities:

· ptp MBMS transmission over HSDPA

· ptm MBMS transmission over HSDPA
3 ptp MBMS over HSDPA

3.1 Rel-6
For efficient use of radio resources in the case of mobile TV transmission on MBMS Rel-6, it was considered in [1] that it is necessary that the network can use point to point bearers, and Rel-6 CRs are being drafted to allow this.
Since MBMS is implemented in Rel-6, UEs that support MBMS will support HSDPA, so that the UTRAN can allocate radio bearers on HSDPA for MBMS ptp transmission.

If several UEs in the same cell receive the same MBMS service that is transmitted on a ptp bearer allocated on HSDPA, the same data packets will be duplicated on the same HSDPA channel,  with one version for each receiver UE, and all receiver UEs will ignore all versions but one.

As we are trying to enable efficient use of radio resources for mobile TV, we note that there is inefficiency in introducinh duplication of mobile TV transmission on ptp channels allocated over HSDPA. Therefore, we propose some straightforward changes to avoid this
3.2 Improvement
In order to share MBMS ptp transmission happening on HSDPA, we see the following possibility:

1. UTRAN uses one H-RNTI per MBMS service transmitted in a HSDPA channel 

2. UEs receiving the service should look for own H-RNTI and MBMS H-RNTI of received service

3. UTRAN does not schedule simultaneously MBMS H-RNTIs and dedicated H-RNTIs

4. UEs reports normally ACK/NACK and CQI on same channel for MBMS H-RNTI and dedicated H-RNTI

5. UTRAN retransmits upon NACKs from one or more UEs, so UEs that sent ACK may receive retransmissions
6. UTRAN uses encoding (modulation) compatible with the capabilities of all UEs that use the same H-RNTI (if 2 UE categories, UTRAN could use 2 H-RNTIs, but this might not be good)

7. UTRAN retransmits with MCS compatible with CQI feedback from all UEs
8. UTRAN may choose to not retransmit more than x times, even if there are still 1 or more NACKs, e.g. for mobile TV

9. If a UE has too poor CQI, HSDPA is probably not a good option for that UE, UTRAN should change it to DCH

We note that this scheme does not introduce system performance or service degradation as:

· the Node-B needs anyway to transmit the MBMS service for the least capable UE that sees the worst radio conditions

· MBMS services can tolerate additional delay in reception

· the “QoS” of MBMS reception for UEs that see good radio conditions is the same as the “QoS” of MBMS reception for UEs that don’t see good radio conditions and use the same HS-DSCH but
· the network only allocates a UE on HS-DSCH if it can fullfill the service requirements of the MBMS transmission, i.e. “QoS” of MBMS reception for UE that sees worst radio conditions on a HS-DSCH is good enough for all services

· individual UE transmissions are not affected, but also resources are saved
We see that the changes to Rel-6 UEs are in fact very limited, so that the changes required on the top of existing Rel-6 UEs are very minor.

We see more impact on the Node-B scheduler as compared with Rel-6, and the RNC should handle a few signalling extensions (MBMS H-RNTI to UE, configuration of Node-B). But it is could be a more significant problem from scheduler point of view to schedule and signal several times the same data, e.g. once per UE that is receiving a TV channel.

We propose to consider this type of improvement for Rel-7.

4 ptm MBMS over HSDPA

4.1 Rel-6

In Rel-6, it is possible to use HSDPA for MBMS ptp transmission, but not for MBMS ptm transmission, i.e. it is not possible to map MTCH on HS-DSCH).

In current Rel-6, when the the transmission mode is changed between ptm and ptp, it is necessary to setup or release ptp RBs individually for UEs present in a cell, thus causing a significant amount of signalling.

When the cell changes from ptm to ptp transmission, the RNC will setup DTCH channels for all UEs in the cell, and possibly in all the cells controlled by one RNC.
When the cell changes from ptp to ptm, all UEs received MBMS in the cell, and possibly in neighbour cells controlled by the same 

4.2 Improvement

We don’t have a yet a detailed proposal for mapping of MTCH to HS-DSCH, but we see that in principle, it would use HS-DSCH with a specific H-RNTI, but without feedback channels for individual UEs.
We see potential benefits of mapping MTCH to HS-DSCH:
· sharing HS-DSCH between ptm and ptp transmission

· use of HSDPA cells for MBMS

· simultaneous reception of ptm MBMS and dedicated services

· smoother transition between ptp and ptm transmission (possibly on the same HS-DSCH)

· higher bit rates for MBMS (to be simulated)

In general, we also see the possibility that the network reuses HSDPA deployment to extend network capacity for MBMS with limited upgrade of HSDPA UTRAN.
5 Conclusion

We have discussed in this contribution possibilities for MBMS improvement based on  the use of HSDPA channels, with limited changes to HSDPA Rel-5/6.

We propose to capture in the TR these possibilities and the associated changes to the current specifications, in order to study and evaluate them further. 
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